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(54) Power conversion system 

(57) The output power line 4 of the power converter 
2 and the common mode current circulation line 7 are 
wound together on a magnetic core to form the GP coil 
3, each end of the common mode current circulation line 
7 is connected to the grounding line 8 of the power sup- 
ply of the power converter and to the grounding line 6 of 
the load, and the common mode current is circulated 
into the power converter 2 via the common mode cur- 
rent circulation line 7. By means of this simple constitu- 
tion, wherein the impedance in the grounding circuit 



loop becomes higher than that in the common mode 
current circulation line loop due to the function of the GP 
coil and consequently most of the common mode cur- 
rent is led into the circulation loop comprising of the 
common mode current circulation line, high-frequency 
noise interference caused by the common mode current 
is suppressed as a result of the canceling effect of the 
power line. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a power 
conversion system, particularly to the reduction of high- 
frequency current that is caused as the switching fre- 
quency of semiconductor switching devices have 
become higher. 

[0002] According to a conventional technique dis- 
closed on a Japanese Laid-Open Patent Publication No. 
Hei 1 0-1 36654 (1 998), it is suggested that the common 
mode current through the grounding circuit is reduced 
by detecting the common mode current by a zero- 
phase-sequence current detector and feeding back the 
common mode current directly to the inverter by means 
of a current compensating current source using a semi- 
conductor device. 

[0003] According to a noise control system dis- 
closed on a Japanese Laid-Open Patent Publication No. 
Hei 5-22985 (1 993), it is suggested that the ratio of the 
common mode current circulating into the inverter to the 
common mode current flowing out to the grounding cir- 
cuit is changed, and hence noise is reduced, by directly 
connecting, with a conductor such as a grounding lead, 
the grounding terminal of a control unit including the 
inverter and the grounding terminal of the load such as 
a motor 

[0004] According to a voltage-type inverter output- 
ting n-phase AC voltage ("n" is a natural number) dis- 
closed on a Japanese Laid-Open Patent Publication No. 
Hei 11-122953 (1999), it is suggested that the common 
mode current through the grounding circuit is reduced, 
and hence noise is reduced, by forming a common 
mode current circuit for bypassing the grounding circuit 
wherein the power is supplied through "n H number of 
coils of a zero-phase transformer having "n+1 M number 
of coils and the neutral point of a capacitor connected to 
the n-phase AC output terminal is connected to the DC 
side of the inverter via the remaining coil of the zero- 
phase transformer. 

SUMMARY OF THE INVENTION 

[0005] The inventors found that with the conven- 
tional technique using a common mode choke, however, 
no effect is expected unless the inductance of the com- 
mon mode choke is higher enough as compared to the 
inductance of the power line between the inverter and 
the load (motor) or the inductance of the grounding por- 
tion. As a result, they found a problem that if the power 
line from the inverter to the load is longer, the common 
mode choke increases in its capacity and size, and 
accordingly in its cost. 

[0006] In case, the conventional technique for 
detecting the common mode current by a zero-phase- 
sequence current detector and feeding back the com- 
mon mode current from the current compensating cur- 



rent source to the inverter, they found that the zero- 
phase current detector must be faster in speed and 
higher in accuracy and besides, in order to obtain satis- 
factory effect of the technique, the semiconductor 
5 device used for the current compensating current 
source must also be larger in capacity. 
[0010] 

[0007] The inventors also found that with the con- 
ventional technique for directly connecting the ground- 

w ing terminal of the inverter and that of the load with a 
conductor in order to reduce the common mode current 
flowing out to the grounding circuit, not a little common 
mode current flows through the grounding current, and 
hence radiated noise is caused, unless the impedance 

15 of the common mode current feedback line to which the 
grounding terminal of the inverter and that of the load 
are connected is lower enough as compared to the 
impedance of the grounding circuit. In particular, they 
showed that if the impedance of the grounding circuit is 

20 low, very little noise reduction effect is expected. 

[0008] The inventors found the following facts. With 
the conventional technique for forming a common mode 
current circuit wherein the neutral point of a capacitor 
connected to the n-phase AC output terminal is con- 

25 nected to the DC side of the inverter via one of the coils 
of the zero-phase transformer, rush current is likely to 
be caused in the capacitor upon switching the inverter. 
An inductance must be installed between the inverter 
and the capacitor to prevent this rush current, resulting 

30 in increased size of the system and hence increased 
cost. Besides, since the capacitor is connected to the 
inverter and the zero-phase transformer is used to. elim- 
inate the zero-phase-sequence voltage, the exciting 
inductance of the zero-phase transformer must be 

35 higher enough as compared to the inductance of the 
wiring. That is, the system must be larger, involving 
some cost increase. 

[0009] An object of the present invention is to sup- 
press, using a simple system, the high-frequency noise 
40 interference caused by the common mode current. 

[001 0] The aforementioned problems can be solved 
by the following means. 

[001 1] According to an aspect of the present inven- 
tion, when the power is converted by switching a semi- 

45 conductor switching device, high-frequency current 
corresponding to the switching frequency is generated 
and the high-frequency current flows in the loop of the 
grounding circuit comprising of the power line and the 
ground with the aid of the floating capacity between the 

so power converter and the ground and between the load 
and the ground. The high-frequency current, which is 
called the common mode current because it flows com- 
monly in the power lines corresponding to the number of 
output phases of the power converter, is apt to cause 

55 high-frequency noise interference, including radiated 
noise and conducted noise, to the peripheral devices. 
[0015] 

[0012] Another feature of the present invention is a 
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power conversion system with high-frequency noise 
interference suppressing means, wherein the output 
power line of a power converter and the common mode 
current circulation line is wound together on a magnetic 
core and each end of the common mode current circu- 5 
lation line is connected to the grounding portion of the 
power supply of the power converter and the grounding 
portion of the load. The feature is capable of suppress- 
ing the high-frequency noise interference caused by the 
common mode current, employing a simple constitution. 10 
[0013] Another feature of the present invention is a 
power conversion system with high-frequency noise 
interference suppressing means; wherein the output 
power line of a power converter and the first common 
mode current circulation line are wound together on a 15 
magnetic core and the input power line and the second 
common mode current circulation line on another mag- 
netic core, each end of the first common mode current 
circulation line is connected to the grounding portion of 
the power converter and the grounding portion of the 20 
load, and each end of the second common mode cur- 
rent circulation line is connected to the grounding por- 
tion of the power converter and the grounding portion of 
the power supply of the power converter. The present 
invention is capable of suppressing the high-frequency 25 
noise interference caused by the common mode cur- 
rent, employing another simple constitution. The 
present invention is not limited to the above description 
and further explained below referring to drawings. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Fig. 1 is a block diagram of the power con- 
version system in the first embodiment to which the 
present invention is applied; Fig. 2 is a figure of an 35 
example of the PG coil relating to a characteristic of the 
present invention; Fig. 3 is figure of another example of 
the PG coil relating to a characteristic of the present 
invention; Fig. 4 is a Conceptual equivalent circuit dia- 
gram, prepared for the purpose of explaining the opera- 40 
tion; Fig. 5 is a chart of the measured common mode 
current through the motor grounding line according to a 
conventional embodiment, prepared for the purpose of 
explaining the effect of the present invention; Fig. 6 is a 
chart of the measured common mode current through 45 
the motor grounding line according to another conven- 
tional embodiment, prepared for the purpose of explain- . 
ing the effect of the present invention; Fig. 7 is a chart of 
the measured common mode current through the motor 
grounding line in the embodiment in Fig. 1; Fig. 8 is a 50 
block diagram of the power conversion system in the 
second embodiment to which the present invention is 
applied; Fig. 9 is a block diagram of the power conver- 
sion system in the third embodiment to which the 
present invention is applied; Fig. 10 is a block diagram 55 
of the power conversion system in the fourth embodi- 
ment to which the present invention is applied; Fig. 1 1 is 
a block diagram of the power conversion system in the 



fifth embodiment to which the present invention is 
applied; Fig. 12 is a diagram showing a different embod- 
iment of the star-connected capacitors relating to a 
characteristic of the present invention; Fig. 13 is dia- 
gram showing another different embodiment of the star- 
connected capacitors relating to a characteristic of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0015] Higher-speed switching has been realized 
as a result that a device, such as IGBT, capable of high- 
speed switching has become popular as a semiconduc- 
tor switching device constituting a power converter. It is 
well known that, because of this high-speed switching, 
high-frequency current flows through a grounding circuit 
with the aid of the floating capacity between the load of 
the power converter or the power supply and the 
ground. This high-frequency current is called common 
mode current because it runs commonly through each 
input line and output line of a three-phase or single- 
phase power converter. 

[0016] The common mode current increases as the 
power converter becomes larger in capacity and faster 
in switching frequency, resulting in a problem that 
peripheral devices are adversely affected by radiated 
noise and also by conducted noise due to the electro- 
magnetic induction caused by the common mode cur- 
rent. 

[0017] Conventionally, in order to suppress the 
high-frequency noise interference caused by the com- 
mon mode current, a common mode choke for attenuat- 
ing the common mode current was installed in the 
output circuit of a voltage-type inverter. That is, the com- 
mon mode choke is a magnetic core on which the three- 
phase output power line of the inverter is wound. This 
common mode choke is low in impedance for the main 
current through the U-phase, V-phase and W-phase but 
functions as high-impedance inductance for the com- 
mon mode current equivalent to the zero-phase- 
sequence component, thus suppressing the peak of the 
common mode current. 

[0018] Basically, in short, the present invention is to 
connect the grounding terminal of the power converter 
or the grounding portion of the power supply directly to 
the grounding terminal of the load by a common mode 
current circulation line and form a circulation loop for cir- 
culating the common mode current into the converter 
via the common mode current line. If, in this occasion, 
the impedance of the circulation loop of the grounding 
circuit is much lower than the impedance of the circula- 
tion loop comprising of the common mode current circu- 
lation line, most of the common mode current flows into 
the grounding circuit loop and a high-frequency noise 
interference caused by the current remains not-elimi- 
nated. The present invention is characteristic of it that 
the impedance is made higher in-the circulation loop of 
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the grounding circuit than that in the circulation loop of 
the common mode current circulation line by winding 
the power line and the common mode current circula- 
tion line together on a magnetic core. In other words, 
because the common mode current through the power 
!ine and through the common mode current circulation 
line, both wound on a same magnetic core, are opposite 
in direction, their magnetic flux cancels each other, 
resulting in a sufficiently lower impedance of the circula- 
tion loop comprising of the power line and the common 
mode current circulation line. Besides, in the grounding 
circuit loop comprising of the power line and the ground- 
ing circuit, the impedance is higher in the grounding cir- 
cuit loop because of the self-inductance of the power 
line wound on the magnetic core,, and accordingly the 
common mode current through the grounding circuit 
loop can be sufficiently low. Thus, high-frequency noise 
interference caused by the common mode current 
through the grounding circuit can be suppressed, 
[0019] The purpose of winding the power line on a 
magnetic core as above is neither to limit the peak of the 
common mode current nor to eliminate the common 
mode current but to let the common mode current flow 
through the common mode current circulation line. For 
this reason, the radiated noise can be suppressed at far 
less inductance than needed conventionally. Since 
there flows no main current in the common mode cur- 
rent circulation line but does the common mode current 
only, a conductor of smaller size than the power line will 
do for the circulation line. 

[0020] It is desirous that the aforementioned com- 
mon mode current circulation line is laid alongside the 
power line. By doing this, because the common mode 
current through the power line and that through the 
common mode current circulation line are opposite in 
direction, the magnetic flux generated by the common 
mode current cancels each other and accordingly the 
noise radiated from the circulation loop comprising of 
the power line and the common mode current circula- 
tion line can be reduced. 

[0021] Instead of the constitution of the system 
wherein one end of the common mode current circula- 
tion line is connected to the grounding portion of the 
load, such constitution is also possible that one end of 
each capacitor is connected to the output power line 
between the. magnetic core and the load of the power 
converter and the other end is grounded to a point in 
common and that one end of the common mode current 
circulation line is connected not to the aforementioned 
grounding portion of the load but to the grounding por- 
tion of the capacitors. 

[0022] Embodiments of the present invention are 
explained hereunder, using drawing figures. 

(First Embodiment) 

[0023] Fig. 1 shows the first embodiment of the 
power conversion system according to the present 



invention. The AC power supplied by the three-phase 
power supply 1 is input to the power converter 2. The 
power converter 2 comprises of the rectifier 21 and the 
inverter 22. The output from the power converter 2 is 

5 supplied to the motor 5 through the three-phase power 
line 4 equipped with the PG (Power line and Ground 
line) coil 3. The casing of the motor 5 is grounded by the 
grounding line 6. One end of the common mode current 
circulation line, the other end being connected to the 

10 grounding portion or grounding system of the motor 5, is 
connected to the grounding line 8 via the PG coil 3. The 
grounding line 6 for the motor is installed for preventing 
an electric shock and, because of this grounding, the 
potential of the motor is zero and electric shock can be 

75 eliminated. 

[0024] Explanation about the PG coil 3, which is a 
characteristic of the present invention, is given below by 
referring to an enlarged view in Fig. 2. As shown in the 
figure, the PG coil 3 comprises of a ring-shaped mag- 

20 netic core 31 on which the power line 4 and the common 
mode current circulation line 7 are wound together. Fig. 
2 is an example wherein the two lines are wound on the 
magnetic core 31 in the same direction by the same 
number of turns (one turn in the figure). In case the cur- 

25 rent through the motor 5 is higher, the power line 4 must 
be larger in diameter and accordingly becomes impos- 
sible to be wound on the magnetic core 31 as shown in 
Fig. 2. In such a case, another constitution as shown in 
Fig. 3 is also allowable, wherein the power line 4 and the 

30 common mode current circulation line 7 are passed 
through the magnetic core 31. That is to say, an exam- 
ple in Fig. 3 is very much effective for a system through 
which high current flows. 

[0025] Function of the embodiment constituted as 

35 shown in Fig. 1 is explained below. Fig. 4 shows a con- 
ceptual equivalent circuit with regard to the common 
mode current of the embodiment in Fig. 1 . The common 
mode current B flowing in the grounding line 6 of the 
motor circulates into the power converter 2 through the 

40 grounding line 6, via the ground, and then through the 
power supply 1 , as shown by a broken line in the figure, 
and electromagnetic wave caused by this current 
adversely affects upon the peripheral devices. In other 
words, the common mode current "ic" generated by 

45 switching the semiconductor switching device of the 
inverter 22 flows from the power line 4 into the ground- 
ing line 6 with the aid of the floating capacity of the 
motor 5, and circulates into the inverter 22 via the 
ground. According to the embodiment of the present 

so invention, however, as a result that the common mode 
current circulation line 7 is installed to directly connect 
the grounding portion of the motor 5 and the grounding 
portion of the inverter 21 and also that the PG coil 3 
comprising of the magnetic core 31 on which the power 

55 line 4 and the common mode current circulation line 7 
are wound together is installed, the possible circulation 
route of the common mode current "ic" is either route A 
through the common mode current circulation line or 
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route B through the grounding circuit of the ground. 
[0026] The common mode current component 
through the route B has high impedance because the 
current flows through the PG coil 3 in one direction and 
accordingly the PG coil 3 functions as an inductance. 
On the contrary, the common code current component 
through the route A has low impedance because the 
current flows through the PG coil 3 in an opposite direc- 
tion to the common mode current "ic" through the power 
line 4 and accordingly the magnetic flux is cancelled 
each other in the PG coil 3 and the PG coil 3 does not 
function as an inductance. As a result, the common 
mode current flows through the route A which has lower 
impedance. Besides, when the power line 4 and the 
common mode current circulation line 7 are laid closely, 
the magnetic field around the power line 4 caused by 
the common mode current is cancelled by the magnetic 
field of the common mode current circulation line 7 and 
accordingly the radiated noise from the power line 4 is 
suppressed. 

[0027] The PG coil 3 with a smaller number of cores 
than for the conventional common mode choke can 
reduce the common mode current into the grounding 
circuit. A similar effect can be achieved even in a case 
that the grounding line 6 is not employed but the motor 
5 is grounded directly to the ground. Besides, since the 
current through the common mode current circulation 
line 7 is much lower than the main current, the conduc- 
tor of a smaller size will do for the line. 
[0028] The effect of the embodiment shown in Fig. 
1 in reducing the common mode current and the current 
in the grounding circuit loop is explained below in com- 
parison with conventional cases. Fig. 5 is a conventional 
case wherein no particular measures are provided to 
reduce the common mode current; Fig. 6 is a conven- 
tional case wherein a common mode choke is installed 
in the power line to reduce the common mode current; 
and Fig. 7 is the embodiment of the present invention. 
The inductance of the common mode choke employed 
herein is the same as that of the PG coil 3 of the present 
invention. The measurement results shown in the fig- 
ures are the common mode current and the motor 
grounding line current measured upon switching of the 
U-phase. The common mode current was measured on 
the three-phase power line 4 in a bundle. 
[0029] In a case with no particular reduction meas- 
ures, as indicated in Fig. 5, the common mode current 
with the peak of 0.2 A, root-mean-square value of 38 
mA, and oscillating frequency of 170 kHz flows into the 
ground through the grounding line 6 of the motor. 
[0030] In a conventional case employing a common 
mode choke shown in Fig. 6, the peak of the motor 
grounding line current is 0.14 A and the root-mean- 
square value is 25 mA. It is understood that both peak 
and root-mean-square value are reduced as compared 
to the case in Fig. 5. 

[0031] In the present invention shown in Fig. 7, the 
peak of the common mode current increases to 1 .9 A 



because the impedance is lower. Because most of the 
common mode current flows through the common mode 
current circulation line 7, however, the peak of the motor 
grounding line current is halved to 0.1 A. Besides, the 

s peak is reduced by about 30% as compared to the case 
employing a common mode choke of the same capacity. 
In addition, as compared to the case with no particular 
measures, the root-mean-square value can be reduced 
by more than 90%. Based on this result, the PG coil 3 is 

to regarded very much effective for reducing the noise 
caused by the common mode current. 

(Second Embodiment) 

' 15 [0032] Fig. 8 shows the second embodiment of the 
present invention. This embodiment is different from the 
one in Fig. 1 in it that the casing of the power converter 
2 is grounded. In the example shown, the casing of the 
power converter 2 is grounded by the grounding line 61, 

20 the common mode current circulation line 71 is laid 
alongside the power line 4' between the AC power sup- 
ply Tand the power converter 2, and the PG coil 33 on 
which the power line 4' and the common mode current 
circulation line 71 are wound together is provided. In 

25 short, since the grounding circuit loop of the common 
mode current is separated to the input side and output 
side of the power converter 2, two common mode cur- 
rent circulation lines are provided for the two sides. With 
this constitution, because the common mode current 

30 flows through the common mode current circulation line 
7 and the common mode current circulation line 71 , and 
can hardly flow into the grounding circuit loop, the radi- 
ated noise can be suppressed similarly as in the 
embodiment in Fig. 1 . Since the potential of the casing 

35 of the power converter 2 becomes zero thanks to the 
grounding line 61 , this constitution contributes to pre- 
vent electric shock. The structure of the PG coils 3 and 
33 applied to this embodiment can be the same as 
shown in Figs. 2 and 3. 

40 

(Third Embodiment) 

[0033] Fig. 9 shows the third embodiment of the 
present invention. This embodiment is different from the 

45 one in Fig. 8 in it that one end of each capacitor 91 is 
connected to the input power line 4 of the motor 5 and 
the other end to a point'in common, which in turn forms 
the common mode current outlet 9, and that one end of 
the common mode current circulation line 7 is con- 

so nected not to the grounding portion of the motor 5 but to 
the common point of the common mode current outlet 9. 
With this constitution, the common mode current in the 
power line 4 flows into the common mode current circu- 
lation line 7 via the common mode current outlet 9, and 

55 circulates into the power converter 2 via the PG coil 32. 
Even with this constitution, most of the common mode 
current flows into the common mode current circulation 
line 7 via the common mode current outlet 9. Conse- 
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quently, the common, mode current through the motor 
can be reduced drastically, and hence deterioration of 
the motor insulation due to the common mode current 
can be controlled. 

5 

(Fourth Embodiment) 

[0034] Fig. 10 shows the fourth embodiment of the 
present invention. This embodiment is a modification to 
the embodiment shown in Fig. 1, wherein the dividing w 
capacitors 23 for dividing the DC input voltage of the 
inverter 22 are installed and one end of the common 
mode current circulation line 7 is connected not to the 
grounding portion of the AC power supply 1 but to the 
dividing point of the dividing capacitors 23. Even with is 
this constitution, the same effect as in the third embodi- 
ment can be achieved. 

(Fifth Embodiment) 

20 

[0035] Fig. 11 shows the fifth embodiment of the 
present invention. This embodiment is characteristic of 
it that the PG coil 35 on which the power line 34 and the 
common mode current circulation line 7 are wound 
together is installed on the DC portion between the 25 
dividing capacitors 23. and the inverter 22 shown in Fig. 
10. With this constitution, it becomes possible to sup- 
press not only the common mode current flowing 
through the grounding circuit, loop with the aid of the 
floating capacity of the motor 5 but the common mode 30 
current flowing through the grounding circuit loop with 
the aid of the floating capacity between the inverter 22 
and the housing of the power converter 2. 
[0036] Besides, the same effect can be achieved 
even by eliminating the dividing capacitors 23 if one end 35 
of the common mode current circulating line 7, currently 
connected to the dividing point, is connected to either 
positive or negative electrode of the DC side of the 
inverter. 

40 

(Sixth Embodiment) 

[0037] Fig. 12 and Fig. 13 shows each modification 
to the common mode current outlet 9, The embodiment 
in Fig. 9 is characteristic of it that the common mode 45 
current circulation line 7 is connected to the common 
connection point of the common mode current inlet 9 via 
the resistor 92. With this constitution, such resonance 
that may possibly be caused between the PG coil 3 or 
other device and the common mode current outlet 9 can so 
be suppressed. 

[0038] The embodiment in Fig. 13 is characteristic 
of it that each resistor 92 is connected in series to each 
capacitor 91 of the common mode current outlet 9. With 
this constitution, the same effect as in Fig. 12 can be 55 
achieved and possible resonance between the cables 
can also be suppressed. 

[0039] Although the explanation in each of the 



aforementioned embodiments covers application of the 
present invention to a three-phase power converter, the 
same effect can be achieved even when the present 
invention is applied to a single-phase inverter or other 
similar power converter. Although the power converter 2 
in the embodiments comprises of a combination of the 
rectifier 21 and the inverter 22, the application is not lim- 
ited to those embodiments but the present invention can 
be applied also to a power rectifier that employs a 
switching control instead of the rectifier 21. The power 
supply 1 in the embodiments is of a grounded type but 
the present invention is applicable also to a non- 
grounded type. As explained above, it is needless to say 
that the present invention is not limited to the aforemen- 
tioned embodiments but can be applied to a modified 
embodiment so far as the intention of the present inven- 
tion is not altered. 

Claims 

1. A power conversion system with high-frequency 
noise interference suppressing means; wherein the 
output power line 4 of a power converter 2 and the 
common mode current circulation line 7 being 
wound together on a magnetic core 31; and one 
end of the common mode current circulation line 7 
being connected to the grounding portion 8 of the 
power supply of the power converter and the other 
end to the grounding portion 6 of the load. 

2. A power conversion system with high-frequency 
noise interference suppressing means; wherein the 
output power line 4 of a power converter 2 and the 
first common mode current circulation line 7 being 
wound together on a magnetic core 31; the input 
power line 4' of the power converter and the second 
common mode current circulation line 71 being 
wound together on another magnetic core 33; one 
end of the first common mode current circulation 
line being connected to the grounding portion 61 of 
the power converter and the other end to the 
grounding portion 6 of the load 5; and one end of 
the second common mode current circulation line 
being connected to the grounding portion 61 of the 
power converter and the other end to the grounding 
portion of the power supply 1 of the power con- 
verter. 

3. A power conversion system according to Claim 1 or 
Claim 2; which is characteristic of it that the afore- 
mentioned common mode current circulating line 
being laid alongside the aforementioned power line. 

4. A power conversion system with high-frequency 
noise interference suppressing means; wherein the 
output power line 4 of a power converter 2 and the 
common mode current circulation line 7 being 
wound together on a magnetic core 31 ; one end of 



6 



11 



EP 1 085 649 A2 



12 



each capacitor 91 being connected to the output 
power line between the magnetic core and the 
power converter and the other end to a point in 
common, which in turn forming a common mode 
current outlet; and one end of the common mode 5 
current circulation line being connected to the 
grounding portion 8 on the power supply 1 of the 
power converter and the other end to the common 
connection point of the common mode current out- 
let. 10 

5. A power conversion system with high-frequency 
noise interference suppressing means; wherein the 
output power line 4 of an inverter 22 and the com- 
mon mode current circulation line 7 being wound 15 
together on a magnetic core 31; one end of each 
first-group capacitor 91 being connected to the out- 
put power line 4 between the magnetic core 31 and 

the load 5 of the inverter and the other end to a 
point in common, which in turn forming a common 20 
mode current outlet; a pair of second-group capac- 
itors 23 for dividing DC voltage being connected to 
the input power line 34 of the inverter 22; and one 
end of the common mode current circulation line 
being connected to the common connection point of 25 
the common, mode current outlet and the other end 
to the dividing point of the second-group capacitors. 

6. A power conversion system with high-frequency 
noise interference suppressing means; wherein the 30 
output power line 4 of an inverter 22 and the com- 
mon mode current circulation line 7 being wound 
together on a magnetic core 31; one end of each 
capacitor being connected to the output power line 
between the magnetic core 31 and the load 5 of the 35 
inverter and the other end to a point in common, 
which in turn forming a common mode current out- 
let; and one end of the common mode current circu- 
lation line 7 being connected to the common 
connection point of the common mode current out- 40 
let and the other end to either the positive or nega- 
tive electrode of the DC input of the inverter. 

7. A power conversion system with high-frequency 
noise interference suppressing means; wherein the 45 
output power line 4 of an inverter 22 and the com- 
mon mode current circulation line 7 being wound 
together on the first magnetic core 31; the input 
power line 34 of the inverter and the common mode 
current circulation line being wound together on the 50 
second magnetic core 35; one end of each first- 
group capacitor being connected to the output 
power line between the first magnetic core 31 and 
the load 5 of the inverter 22 and the other end to a 
point in common, which in turn forming a common 55 
mode current outlet; a pair of second-group capac- 
itors 23 for dividing DC voltage being connected to 

the input power line on the input power side before 



- the second magnetic core 35; and one end of the 
common mode current circulation line 7 being con- 
nected to the common connection point of the com- 
mon mode current outlet and the other end to the 
dividing point of the second-group capacitors 23. 

8. A power conversion system with high-frequency 
noise interference suppressing means; wherein the 
output power line 4 of an inverter 22 and the com- 
mon mode current circulation line 7 being wound 
together on the first magnetic core 31; the input 
power line 34 of the inverter and the common mode 
current circulation line 7 being wound together on 
the second magnetic core 35; one end of each 
capacitor 91 being connected to the output power 
line 4 between the first magnetic core 31 and the 
load 5 of the inverter 22 and the other end to a point 
in common, which in turn forming a common mode 
current outlet; and one end of the common mode 
current circulation line 7 being connected to the 
common connection point of the common mode 
current outlet and the other end to either the posi- 
tive or negative electrode of the DC input of the 
inverter. 

9. A power conversion system according to any one of 
Claims 4 to 8; which is characteristic of it that a 
resistor 92 is installed between the aforementioned 
common mode current outlet and the aforemen- 
tioned common mode current circulating line 7. 

10. A power conversion system according to any one of 
Claims 4 to 8; characterised in that a resistor 92 is 
installed between each capacitor 91 of the afore- 
mentioned common mode current outlet and the 
aforementioned power outlet line 4. 
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(54) Power conversion system 

(57) The output power line 4 of the power converter 
2 and the common mode current circulation line 7 are 
wound together on a magnetic core to form the GP coil 
3, each end of the common mode current circulation line 
7 is connected to the grounding line 8 of the power sup- 
ply of the power converter and to the grounding line 6 
of the load, and the common mode current is circulated 
into the power converter 2 via the common mode current 
circulation line 7. By means of this simple constitution, 



wherein the impedance in the grounding circuit loop be- 
comes higher than that in the common mode current cir- 
culation line loop due to the function of the GP coil and 
consequently most of the common mode current is led 
into the circulation loop comprising of the common mode 
current circulation line, high-frequency noise interfer- 
ence caused by the common mode current is sup- 
pressed as a result of the canceling effect of the power 
line. 
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